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26 PROF. D. FERRIE1E.-On the Functional 

FEBRUARY 22ND, 1887. 

FRANCIS GALTON, Esq., F.R.S., President, in the Chair. 

The Minutes of the last meeting were read and signed. 

The election of JOSEPH STRAKER, Esq., LL.B., of 10, King's 
Bench Walk, Temple, was announced. 

The following presents were announced, and thanks voted to 
the respective donors:- 

FOR THE LIBRARY. 

From DR. G. A. COLINI.-Cronaca del Museo Preistorico ed Etno- 
grafico di Roma. 1884, 5, 6. 

From the AUTHIOR.-Report on the luman Crania and other bones 
of the Skeletons collected duiring the voyage of H.M.S. 
"Challenger," in the years 1873-1876. By William Turner, 
M.B., LL.D. 

- The Physical Anthropology of the Isle of Man. By John 
Beddoe, M.D., F.R.S. 
Le antiche stazioni umane dei dintorni di Cracovia e del 
comune di Breonio Veronese. Nota del L. Pigorini. 

From the ACADEMY.-Atti della Reale Accademia dei Lincei. 
1885-86. Rendiconti. Vol. II. Fas. 12. 

From the BATAVIAASCII GENOOTSCHAP VAN KUNSTEN EN WETEN- 
SCHAPPEN.-De vestiging van het Nederlandsche Gezag ovet de 
Banda-eilanlden. 
Realia. Deel IJI. 

From the EDITOR. Nat-ure. Nos. 902-903. 
Science. Nos. 208-210. 
Photographic Times. Nos. 281-2. 

- Revue d'Ethnooraphie. 1886. No. 5. 
L'Homme. 1886. No. 23. 

Professor FERRIER delivered a verbal address of which the 
following is an abstract:- 

On the FUNCTIONAL TOPOGRAPHY of the BRAIN. 

By Professor D. FERRIER, M.D., F.R.S. 

DR. FERRIER opened a discussion on the question, How far 
recent investigations on the functional topography of the brain 
could be brought in relation with craniological and anthro- 
pological re-earches with a view to establish the foundations of a 
scientific phrenology-? The subject seemed to him to fall 
naturally under three heads: 
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,Topograp7hy of the Brain. 27 

1. How far can we yet speak of a functional topography or 
localisation of function in the brain as havin( been 
established ? 

2. How far is it possible by anatomical investigation of the 
brain to form an estimate of the powers or capacities 
of the individual ? 

3. How far can we arrive at the saine result by examination 
of the cranium or head of the inidividual ? 

In respect to th e first head, he said it was now almost universally 
accepted-in opposition to the doctrines of Flourens-that there 
were definite regions of the brain specially, if niot exclusively, 
concerned with specific functions in the domain of motion or 
sensation. He then proceeded to describe the position of the 
various centres of sensation and motion according to the lines 
laid down in his work on the " Functions of the Brain " (1886). 
But only one of the aspects of brain function, viz., the physio- 
logical, had been determined. The other, or psychological 
aspect, the correlations between the physiological and psycho- 
locgical, and the anatomical substrata of the brain, were yet far 
from being clear. And yet until these correlations were definitely 
established, we could not consider a practical flesh-and-blood 
psychology applicable to the needs of the phiysician or anthro- 
pologist as having any existence. 

The phenomena of disease, specially those relating to aphasia, 
indicated that the sensory and motor centres, besides being the 
mediuin of sensation and voluntary motion, were also the 
centres of registration and reproduction of our conscious expe- 
rience and motor acquisitions; and of these in their respective 
cohesions and accompaniments, the fabric of mind was to be 
constructed. 

Passing to the second hlead, he remarked that the determination 
of functional capacity from anatomical investigation of the brain 
involved many considerations and difficulties. Mere size of parts 
could not be considered a satisfactory criterion. We require to 
know something respecting the size of the individual, and the 
relation of braini to the sectional area of the nerves with which 
it was connected. - We require to know, also, something as to the 
activity of the circiilation and tissue change. And above all, we 
require to know much respecting the structure of the grey matter, 
its cells, processes, &c. Supposing all these points determined, 
then we might say that there is a relation between the size of a 
givell region and the function with which it is related. He 
illustrated this point by reference to the facts of comparative 
anatomy, more particularly as regards the sense of smell, and 
also by local atrophies induced by congenital absence or early 
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28 Discussion. 

removal of organs of sense and motion. And he then went on 
to consider, in detail, what might be indicated in a physiological 
and psychological view by relatively high development of 
particular regions. As to the frontal lobes, he expressed his 
belief that they were related to the higher intellectual faculties 
by forming the substrata of attention. 

On the third head, he remarked that the difficulties as to the 
determinatioin of capacity were greater than those involved 
under the second head. For though the skull might be con- 
sidered as a mould of the brain, yet it was impossible to 
determine from the skull alone, whether the brain were sound 
or not; and all the finer complexities of convolution and details 
of structure were beyond our ken. Mere obvious differences 
in size of different lobes and regions were all that could be 
made out by craniological examination. That great differences 
did exist there was no doubt, and he instanced cases of idiocy 
and infantile cerebral disease in which marked abnormalities and 
asymmetries of the skull were very evident, and confirmatory of 
the conclusions as to the localisation of function otherwise 
determined. 

In determining the greater or less degree of development of 
particular regions, they had as their guide the cranio-cerebral 
researches of Broca, Turner, and others. Whether these were as 
yet fine enough for the anthropologist, though perhaps sufficient 
for the surgeon, might, however, be questioned. 

He described by reference to diagTrams what had been deter- 
mined in respect to the position of the main lobes, fissures and 
convolutions. In conclusion, he remarked that the data of a 
scientific phrenology were, as yet, very deficient; but there was 
reason to believe that if the subject were taken up from 
differenlt points of view, by the anatomist, physiologist, psycho- 
logist, and anthropologist, great progress might be made. 

DIscusSION. 
The following notes were sent by Dr. LAUDER BRUNTON, F.R.S., 

subsequently to the meeting:- 
As regards the possible change in the shape of the skull from 

development of the different centres, it seems to me that if a 
cortical centre expands in all directions, the number of cells in the 
longitudinal direction being much greater than in the transverse 
direction, the actual longitudinal increase will be much greater 
than the transverse, the proportional increase to the original size 
being the same. The development of the visual centre will thus 
t.end to raise the vertex and elongate the head from above down- 
wards, while the development of the auditory centre will tend to 
puish the occiput backwards, and elongate the head in an antero- 
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Discussion. 29 

posterior direction., Whether the development of the tactile centre 
will render the head broader or not I could not be sure, but it seems 
to me that this is just possible. I have tried by the accompanying 
diagram to make my meaning, more clear. 

DIAAGRAM OF BRAIN 

Showing how an increase in the visual or in the auditory centre might change 
the shape of the skull. 

F. R.-The fissure of Rolando. 
F. S.-The fissure of Silvius. 

a.-The visual centre. 
b.-The auditory centre. 
A.-Dotted line, showing how an increase of a might change the shape of 

the skull. 
]B.-Broken line, showing effect of increase of b. 

I think one may with advantage take into account that through- 
out the animal kingdom generally, or at least among mammalia 
generally, the part of the male is to go out and find food for the 
family, while that of the female is to rear the young ones. 
Corresponding with the different division of labour between the 
male and female we may expect to find a different distribution 
of qualities, and consequently a different development of the 
centres in the brain. The duties of, the male require development 
of motor power rather than of sensory; those of the female 
require sensation, and what may be regarded as based upon 
sensation, emotion rather than motor power. I do not know 
whether in mammals generally we find greater development of the 
motor centres as compared with the sensory in the male, and of 
the sensory as compared with the motor in the female. I think, 
however, that this is the case to a certain extent in the human race, 
and that if we compare the skull of a man with that of a woman we 

1 These ideas do not appear, however, to be well supported by a case which 
Benedict (" Neurologisches Centralblatt," 1886, No. 10) records of congenital 
blindness in which the eyes were healthy and the blindness probably depended 
on imperfect development of the cerebral ceiitres for vision. The occiput in this 
case was abniormally flat. 
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30 Disce3ssion. 

find that the former is more largely developed anteriorly, and the 
latter posteriorly. 

Dr. RAYNER remarked that one great difficulty in arriving at an 
estimate of the mental powers and characteristics of individuals 
from an external examination of the head, arose from the great 
diversities of shape in disease, and even in apparent health; a 
skull which the speaker had a recent opportunity of examining 
was enornmously scapho-cephalic, apparently from premature arrest 
of development of the frontal bone; in that case the relations of 
the subjacent brain to its bone covering would have been very 
different from that which usually attains. In spite of this and 
other difficulties, he believes that it would be ultimately possible to 
arrive by external examination at a conclusion, in the majority 
of instances, in regard to the mental characteristics of an in- 
dividual. 

Sir JAMES CRICHTON BROWNE, Mr. BOUVERIE-PUSEY, Prof. 
THANE, Prof. FLOWER, and the PRESIDENT also took part in the 
discussion. 

Mr. HYDE CLARKE not having the opportunity of speaking at the 
close, said he should put his communication in writing. He s Qpported 
Professor Ferrier's doctrine, that energy or rapidity of thought is an 
important factor, and referred to the result of his own experiment 
of fifty years ago, recorded in the " Journal of the British 
Association," 1870, and in that of the Statistical Society.' In con- 
firmation of the Professor's statement that the range in thle same 
individual may greatly vary, he points out that in this case the 
difference (p. 3.59) was 25 or 100, or between 1 and 4 in the same 
individual within ten days. With regard to the Professor's 
deductions as to men and animnals in the matter of speech language, 
and particularly as to aphasia in men and non-imitation of speech 
by animals, the attention of the Professor was called to the origin 
and position of speech language. His postulate was that speech 
laniguage is a natural and original attribute of man. If, however, 
there had been an epoch of gesture or sign language antecedent to 
the origin and development of speech language, then the latter 
could not be regarded as primary. The state of gesture language 
was gone through by most infants, aild in some cases, though able 
to articulate, they remained in this state of mutes until five, six, or 
seven vears old. They would understand, as many a dog does, 
words addressed to them, but would not communicate by speech 
even with their speaking brothers and sisters. 

His own observations upon the mutes of the Seraglio, at Con- 
stantinople, and upon other examples of gesture language showed 
him that within its limits, gesture competed well with speech, and 
he considered that the gesture of the mutes was quite equal to 
ordinary spoken Chinese for communication. The development of 
the faculty of speech rmight lead to a greater development of the 

l 1871, page 359. 
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nerve organs of speech and hearing, while psychologically speech in 
man became the means of creating a greater number of verbal and 
other ideas and impressions. In gesture language hearinlg counted 
for very little, sight being used instead. Indeed there was ample 
field for experiment. It was difficult to concei ve that animals did not 
speak from defect of attention, as deposed by the Professor. The 
cat or the dog exhibits the quality of attenltion in a high degree 
when watching for prey. MlTany animals are imitative of others, 
as, for instance, the cat in imitation of the dog. That animals 
communicate to some extent with each other must be admitted, 
but the subject is obscured by the assumption that speech must be 
the vehicle of communication. In the case of the two trained 
French pointers that were exhibited some thirty years ago before 
the Fellows of the Linnaean Society, when the Bishop of Norwich 
was President, their extraordinary performances were little guided 
by sound, but by signs, which they most sagaciously followed. 
Indeed, in the training of all performing animals direction by signs 
played a chief part. The mind of such animals as the dog must 
be the same as that of men, and of the same types psychologically, 
as the diagrams of the Professor showed it was physiologically, and 
the conditions depended as strictly on the relative development, as 
distinctly indeed as did the special development of the sense of 
smell. The distinction from men lay in that development, and in the 
registration of the verbal ideas of speech. Hence the more com- 
plex convolutions and details of the brain of the civilised man. 
The number of ideas registered or impressed did not depend on 
conscious thought, but also on unconscious thought, of which law 
he hinmself had been the first discoverer, though Dr. W. B. 
Carpenter obtained prior publication, and who named it unconscious 
cerebration. The subject of registration taken in hand for in- 
vestigation by Professor Ferrier was a most important one, and 
one as obscure as any other portion of the subject, and it might be 
said as wonderful. To a certain extent the experiments and in- 
vestigations of Professor Graham Bell and of Professor Hughes, 
as to the physical registration of sounds had of late years prepared 
the way for the study of the registration of ideas. A record of 
sounds could be made to reproduce those sounds, whether of 
speech or of music, at a later and distant period. He much 
regretted that the Anthropological Institute had hitherto taken 
so small a part in investigations, of the importance. and value of 
which Professor Ferrier had that evening given convincing 
evidence. He regretted that the section for comparative psycho- 
logy, of which he had been appointed chairman some years ago, 
had not been allowed to act, as members had unfortunately taken 
up the spiritualistic practices, to which Sir Crichton Browne had 
referred. What was wanted was observations in every branch of 
natural history on man and animals, for the animal physiologically 
and psychologically often supplied better illustrations than did the 
human being. 
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